engineering
proceedings

Abstract

The Internal Cracks’ Influence on The Stress Behavior of Al2Os
Tribo-Mechanical System Under Contact Pressures *

Corina Birleanu *, Marius Pustan and Florina Serdean

Citation: Birleanu, C.; Pustan, M.;
Serdean, F. The Internal Cracks’
Influence on The Stress Behavior of
ALO:s Tribo-Mechanical System
Under Contact Pressures. Eng. Proc.
2021, 4, 28. https://doi.org/10.3390/
Micromachines2021-09565

Published: 14 April 2021

Publisher’s Note: MDPI stays neu-
tral with regard to jurisdictional
claims in published maps and institu-

tional affiliations.

Copyright: © 2021 by the authors. Li-
censee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and con-
ditions of the Creative Commons At-
tribution (CC BY) license (http://crea-

tivecommons.org/licenses/by/4.0/).

MicroNano Systems Laboratory, Technical University of Cluj-Napoca, 400641 Cluj-Napoca, Romania;

Marius.Pustam@omt.utcluj.ro (M.P.); florina.rusu@omt.utcluj.ro (F.S.)

* Correspondence: Corina.Barleanu@omt.utcluj.ro

t Presented at the 1st International Conference on Micromachines and Applications, 15-30 April 2021;
Available online: https://micromachines2021.sciforum.net/.

Abstract: Ceramic materials have properties such as: high hardness; high ratio between mechanical
resistance/density, wear and corrosion resistance; high stability to the action of corrosive agents;
and relatively low price. However, the use of technical ceramics has a rather limited area, deter-
mined essentially by its tribo-mechanical behavior. The machine parts may fail and not fulfill their
functional role due to some limit factors. This paper is based on the behavior of aluminum ceramics
in terms of stress and strain in the contact area, and the tribological behavior of these materials. A
mathematical concept, including multi-objective optimization based on the cuckoo search algorithm
of breaking ceramic materials in which there are defects in the form of internal cracks, has been
developed. A defect criterion has been formulated to allow the evaluation of the propagation of the
semicircular crack which shapes the places where there are natural defects in the ceramic mass. The
model highlighted is the contact between two curved surfaces, specific to the ball-ring contact in
the bearings. It has highlighted tensions stress and the stress factors, taking into account the coeffi-
cient of conformity and the influence of the friction effects. The experimental study of the mechani-
cal stress state in the contact areas was carried out with the ceramic friction couple ball-bearing ring
(A1203—99.7% with the addition of SiOz, Fe2O and MgO). A large number of experimental tests were
performed. The results of this research work are useful for mechanical designers to identify the
crack effect on mechanical parts’ lifetime and to improve reliability.
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